The C-terminal region of an Apg7p/Cvt2p is required for homodimerization and is essential for its E1 activity and E1-E2 complex formation.
Apg7p/Cvt2p, a protein-activating enzyme, is essential for both the Apg12p-Apg5p conjugation system and the Apg8p membrane targeting in autophagy and cytoplasm-to-vacuole targeting in the yeast Saccharomyces cerevisiae. Similar to the ubiquitin-conjugating system, both Apg12p and Apg8p are activated by Apg7p, an E1-like enzyme. Apg12p is then transferred to Apg10p, an E2-like enzyme, and conjugated with Apg5p, whereas Apg8p is transferred to Apg3p, another E2-like enzyme, followed by conjugation with phosphatidylethanolamine. Evidence is presented here that Apg7p forms a homodimer with two active-site cysteine residues via the C-terminal region. The dimerization of Apg7p is independent of the other Apg proteins and facilitated by overexpressed Apg12p. The C-terminal 123 amino acids of Apg7p (residues 508 to 630 out of 630 amino acids) are sufficient for its dimerization, where there is neither an ATP binding domain nor an active-site cysteine essential for its E1 activity. The deletion of its carboxyl 40 amino acids (residues 591-630 out of 630 amino acids) results in several defects of not only Apg7p dimerization but also interactions with two substrates, Apg12p and Apg8p and Apg12p-Apg5p conjugation, whereas the mutant Apg7p contains both an ATP binding domain and an active-site cysteine. Furthermore, the carboxyl 40 amino acids of Apg7p are also essential for the interaction of Apg7p with Apg3p to form the E1-E2 complex for Apg8p. These results suggest that Apg7p forms a homodimer via the C-terminal region and that the C-terminal region is essential for both the activity of the E1 enzyme for Apg12p and Apg8p as well as the formation of an E1-E2 complex for Apg8p.